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in Illinois, the wreckage was not widespread. In fact, 
it seems that over this portion of the path the tornado’s 
tube was not continuously in contact with the ground, 
but the winds, which were not markedly of a whirling 
nature, were excessively high. An interesting phase of 
the storm was the finding of papers in Hillsboro, Litch- 
field, and Mount Olive, Ill., that belonged to people in 
the devastated area of St. Louis. These towns are 40 to 
50 miles northeast of a point just north of the McKinley 
Bridge across the Mississippi, where the storm crossed 
the river. The papers seemed to have dropped from the 
sk . 

%he time taken in the passage of the storm from south- 
western St. Louis to the southeast of Granite City, in 
Illinois, is not known. All reports of first damage in 
St. Louis place the time “about 1 p. m.” An instanta- 
neous drop and rise in the barometer trace in the Weather 
Bureau office (1% miles southeast of the nearest edge of 
the storm, and 3 miles from the center) took place at  
1.02 p. m., and the extreme wind velocity (96 miles an 
hour) was at  the same time. Reports from the Illinois 
side of the river place the time of the storm “ a  few 
minutes after 1 p. m.” 

Where the storm crossed streets lined with trees it 
was quite easy to trace the center of the path by the direc- 
tion in which the trees were lying. Some of the trees mere 
twisted as much as 90’ before being leveled. One plainly 
marked feature of the storm, and an interesting one, is 
the fact that the damage on the left, or west side of the 
storm’s center, as indicated by the reversed direction in 
which trees were laid down, was confined to a very 
narrow stri , while on the right, or east side there was a 

were many places in which the damage did not extend 
more than one or two hundred feet to the west of the 
first tree lyirig in a generally easterly direction. 

A comparative analysis of the storm would be impossi- 
ble, but judging from the reports of the character of 
destruction and from the pressure falls recorded by the 
nearest barographs, this tornado was not as violent in a 
meteorological sense as the St. Louis tornado of May 27, 
1886, and the southern Illinois tornado of March 18, 
1925. The instantaneous fall in pressure a t  St. Louis 
University, three-fourths of a mile southeast of the center 
of the path of the storm, was 0.20 inch. The fall was 
followed by an immediate rise to the former readin . 
but 3 miles from the storm’s center, the instanteous fall 
was on1 0.11 inch; however, the rise, which immediately 
followei, waa 0.22 inch. In the Little Rock, Ark., 
tornado of October 2,1894, the pressure fall was 0.37 inch 
and the followin rise was to the original reading. The 
barogra h in St. Louis on May 27,1896, acted very much 

pressure fall of 0.22 inch, and the following rise was 
greater, being 0.40 inch. (The barograph was about 
threefourths of a mile from the center of the storm.) 
On March 18, 1925, a tornado occurred in southern 
Illinois; i t  was one of the severest tornadoes of record. 

broad swat E of damage and destruction. In fact, there 

A t  the Weather Bureau ofice, also southeast of the pat % , 

as it di B on September 29, 1927; that is, it  indicated a 

METEOROLOGICAL CONDITIONS OVER THE 

By H. MEREI 

The observations referred to in the following article 
were made on October 14, 15, and 16, 1926, during a 

e in the Mediterranean Sea between Alexandria 
voy%i and alta, and consist of measurements of the sea- 
surface temperature, the air temperature, and relative 
humidity at 21 feet above the water level, together with 

A barograph trace said to have been made less than a 
mile from the outer edge of the storm showed an in- 
stantaneous fall, and a following rise, of 0.20 inch. 

Destruction of life and property is obviously no 
crit,erion of the relative severity of storms. The peth 
of the recent storm was through a section of the city con- 
sisting mainly, but not altogether, of rather old residencea, 
flat buildings, and stores. The construction of thee0 
buildings can not be said to have been generally oor, 
although it was decidedly poor in some instances. Eow- 
ever, the construction, as a rule, was by no means what 
it  should have been, and the fact that a t  least two modern 
apartment buildings were damaged no more than was to 
be expected seems to bear out this assertion. There ie 
considerable discussion and criticism of the mortar ueed 
in the damaged and razed buildings. Other phases of 
construction are also being discussed and criticized to 
to some extent, and the entire matter may result in 
chRnges in building practices. The apartment build- 
ings mentioned had windows blown out and some parapet 
walls blown off. In most of the damaged buildings near 
the storm’s center the explosive effect was plainly marked. 

In St. Louis 72 people were killed; of this number 
several died of injuries some days or weeks after the 
storm. The injured numbered around 500. Fortunately 
there were few fires following the storm. In Illinois 
seven people were killed and one man died of heart 
failure; there were about 50 injured. 

The monetary damage is, of course, not definitely 
known, and probably never will be. A careful survey in 
St. Louis indicates that, exclusive of motor cars and the 
contents of buildings of whatever nature, the damage 
amounted to $22,000,000. In Illinois the total damsge 
probably was less than $3,000,000. 

NoTE.-The following legends, &B well 88 the photograph here 
reproduced, were made and furnished by H. J. Woods, engineer of 
the Missouri Inspection Bureau: 

Fro. l.-Typieal destruction of residence 4017 Enrigbt Avenue 
FIG. Z.--Columbia School (public), 2742 North Garrison Avenue. Walls blown 

out, particularly at southwest and southeast cornen; roo1 practIeally destroyed. In 
some instances the brickwork between the windows only the lacs brick remahed 

Fro. 3.-Bucks Stove & Range Co.. east side Second Street. between Destrshan and 
Mallinckrodt Streets Heavy damwe occurred on u per floors of the four and ftw 
story buildings. Buiidings suffered in breakage of winfows and one from Ialling stseln 

Fio. 4.-Polar Wave Ice & Fuel Co., 44425 Duncan Avenue. Iestorage house hsv- 
ing 4-inch dead air s qce in walls. vented at top and bottom of wall, an shown @e 
tograph. Four-inch%rirk outer wall foroed out by alr pressure during storm. Oreatas 
districtton to other parts of plant; several men killed 

FIG. 5.-Three residences completely destroyed-4lO6.4112, and 4114 Enllght ’Amw 
PJO. 6.-Examples of recent construction of small apartments using hollow tlle wfle 

brlck facing. Doubtlm rondltions could have been greatly Improved by p m  bond- 
Ing of these walls and by the use of cement mortar 

FIG. 7.-8howing destruction of facing over Rues due to sudden drop in barometric 
pressure during tornado 

Fro. 8.-Loaking north from alley between Olive Street and Washington Boulevard. 
View of the rear of residences in the 4100 block on Wasbington Boulevard 

FIG. %-View of the north aide of 4100 block of Washington Boulevard. Nom.- 
One structure shows second Boor completely wi d out and third floor of manssrd 
construction occupying former position of second Eor. front room 

Fios. 10,Il.-Leonardo Flreproaf Apartments. 4166 Ltndell Boulevard. Part of 
west side shown In ahove photogmph; entire window i n r l u d ~ n ~  eeslng. on Ilnt Boor, 
pushed out; damage to windows above. Rear view Bhowa damage to parapet and to 
wlndows 

FIO. lZ.-Four 0 Six S!x Fireproof Apartments, 4066 Lindell Boulevard. Thl, 
apartment nearing completlon; window8 not all Installed 

SEA IN THE EASTERN MEDITERRANEAN 

KTH, B. SC. 

the air-temperature gradient between the heights of 13 
feet and 71 feet above the sea level. The observations 
were taken approximately at  two-hour intervals through- 
out the voyage. Alexandria was left a t  about 1400 on 
October 13 and Malta was reached at  1000 October 16, 
the ship steaming a steady 12 knots throughout. The 



408 MONTHLY WEATHER REVIEW SEPTEMBER, 1927 

weather conditions remained sensibly the same during 
the period covered by the observations, t,he condition of 
the sea being slight to calm, wit,h no swell. 

The sea temperatures were taken by the bucket 
method, using a canvas bucket of the nature and dimen- 
sions described by Doctor Brooks,’ the sample being 
taken from as near the surface of the sea as possible, the 
cast being made from well forward on the bow of the ship. 

The actual temperature of the water sample was taken 
by means of a thermometer, previously calibrated 
against the air-temperature thermometer, a quick stir 
and rapid reading being the standard practice for each 
sample, while samples were continuously taken until two 
consecutive readings were tho same. It was found that 
only on rare occasions were more than two samples 
required, indicating that drawing up water by this 
method from a moving vessel insures coniple.te mixing 
within the sample, and errors through cooling would 
ensue were the thermometer allowed to remain for three 
minutes as recommended in the Meteorological Hand- 
book for Observers. 

In this connection tests were made of samples from 
three positions, namely, t8hat of the st,andard position 
mentioned above, another from the weather side of ‘the 
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bow, and a third from the lee side of the bow, t.he latter 
two positions being 15 yards aft of the former one. On 
only one occasion wes there any difference in the readings, 
this exception being a very slight increase in the case of a 
single sample taken from the lee side (the sunny side, 
incidentally) about midday. 

Further, provided the thermometer was kept well 
centered in the water in the bucket, there was no decrease 
in temperature during the period required (approximately 
30 seconds) to take three readings. When the ther- 
mometer was allowed to touch the inside of the canvas 
there was naturally a sharp drop of from 0.5’ to 1’ F. in 
the reading. 
On completion of the readings the bucket sample was 

allowed to remain filled with water. During the period 
intervening between observations the water would grad- 
ually ooze away and the upper portion of the bucket 
become dry and warm. Thus, heat lost by cooling of the 
wet portion of the canvas was partially counterbalanced 
by the heating by the sun of the dry portion. It was 
found that if the sample was emptied from the bucket 
each time, aa recommended by Professor Merx,2 the 
wooden bottom of the bucket became dry and hot and 
the next reading would be inaccurate through this cause. 
To guard still further against errors due to the bucket 

being hcabed, it was allowed to remain in the water 
before bringing up a sample for such time as it took to 
take the readings of the air temperature and temperature 
gradient. Previous to pulling inboard a sample of 
water one or two bucketfuls would be hauled clear of the 
water and, by means of a sharp twist of the rope, emptied 
of its contents, and the bucket plunged into the water 
once more for the best sample. 

It will thus be seen that the final sample would be 
expected to bear a very close approximation to the con- 
ditions actually obtaining in the upper 6 inches of the sea. 

The results of the observations are plotted in the ac- 
companying graph. Zone time is plotted along the base 
and, bracketed with some of the hour periods, is the 
corresponding local mean time. The change for “G.  M. 
T. plus 2 hours” to “G.  M. T. plus 1 hour’’ was madsin 
two half-hours a t  midnight October 14-15. 

It will be seen from the graph that a definite break 
occurs at  midnight October 14-15, corresponding t.0 the 
ship’s position off Cyrenaica and is accounted for by the 
fact that, with certain winds from the north, a north- 
easterly current of 16 to 20 nautical miles per day is set 
up, which brings down colder water from the Dardanelles. 
This stream, on meeting the African coast, is turned east- 
ward along the North African coast, where its cooling 
effect is soon lost.a 

During the voyage the wind blew consistently from a 
northerly direction, and undoubtedly the cooler Darda- 
nelles current is here portrayed, its effect being lost 
shortly after midnight. As a confirmatory circumstance, 
light fog was encountered at  midnight 20 miles off Cape 
Ras el Tin (Cyrenaica), while the moon was seen to sink 
behind a dense bank of fog to landward. 

On the 15th there is a rise in temperature during the 
day of approximately 3’ F. and a fall during the night of 
the 15th-16th of nearly 2.5’ F. Such a diurnal variation 
is not usually encountered in more open waters such as 
the Atlantic Ocean. The upward and downward slopes 
of the graph show a very pronounced regularity, and there 
are indications that the rise in temperature in the fore- 
noon takes place a t  a far greater rate than the decrease 
afterwards, the former averaging 0.3O F. and the latter 
less than 0.2’ F. per hour. 

The maximum temperature is reached on the first day 
between 1340 and 1540 local mean time, and on the second 
day between 1220 and 1420 local mean time, giving 1400 
hours as a possible masimum period. 

The minimum values for both the 14th-15th and the 
15th-16th are indefinite, but indicate with same assurance 
that the effect of sunrise on the temperature of the water 
is immediate and appreciable. 

Whereas the maximum temperature of the u permost 

maxima a t  varying depths, to occur a t  midday, it is here 
found that over the sea the maximum of the upper sea 
surface, as measured by the bucket-sample method, oc- 
curs a t  least one hour later. This lag is undoubtedly due 
to the turbulence in the upper layers of the sea, which 
rapidly conveys downward the heat accumulated a t  the 
water surface. This lag, then, is a function of the sea 
disturbance and will tend to increase up to a certain limit, 
with increase in the sea disturbance, although the latter 
itself would have a limit beyond which i t  would tend to 
decrease this lag in the maximum temperature. 

As regards the air temperatures and the relative hu- 
midities. An Assmann thermometer was used for taking 
the temperatures, the wet-bulb thermometer being first 

layer of the soil has been found, by extrapo Y ation of 

I M o  Wra REV June1928 64:%1-253. 
a Dle’Ob&iflchen’iempt& der Gewllsser. 8 Monthly Meteorological Chart of the Mediterranean Basin, October. 



Time 1400 la00 1700 ls00 2200 zi:i 0300 OB00 o800 loo0 1200 1400 1600 17W 1920 2100 2300 0100 0400 0600 0730 

---- ~ ------ ---__-__-- ---- 
8eatamperature--- 73.4 73.9 73.3 z 2 9  727 71.8 74.3 74.4 75.5 7h6  77.1 77.1 77.1 76.9 76.3 76.3 76.2 76.1 7 5 8  75.0 75.1 75.6 
Airtemperature-.. 728 7 2 4  7 2 3  ,2.2 72.0 71.7 f3.0 73.3 73.6 73.8 74.3 74.3 74.5 74.4 74.0 73.8 I n . 6  73.0 73.1 7 2 6  7 2 1  720 
Temperature gra- 

Wlnd(m./sec.) _ _ _ _  3 _ _ _ _ _ _  3 4 4 8 e 7 _____ ._ I  ._________.________ 4 3 _ _ _ _ _ _ _  31 __- -__  C-1 _-_-- - -  3 
Relatlvehumidity- 82 86 84 88 92 84 81 84 82 83 1 78 i 5  I 76 75 76 , 74 j 74 72 75 73 2 l---ii- 

dient _ _ _ _ _ _ _ _ _ _ _ _  -.10 _ _ _ _ _ _  -.23 -.a -.21 _ _ _ _ _ _  -.U -.21 -.22 -.21 .___________ -.24 _ _ _ _ _ _  -.26 _ _ _ _ _ _ I  _ _ _ _ _ _ _ _ _ _ _ _  -.23 -.21 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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